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15 With the foregoing in mind, it is an object of the present invention to 

obtain a high luminance using three cathode ray tubes, and to prevent color 
shading using a screen in a specific shape. 

The following description will depict an embodiment of a device of 
the present invention in detail. The device of the present embodiment 

20 includes substantially the same component elements as those shown in FIG. 
l: namely, a group 1 of three cathode ray tubes; main lenses 2R, 2G, and 2B 
of the same; a correction lens 3; and a screen 10 whose part is enlarged and 
shown in FIG. 2. 

In FIG. 2, the screen 10 is composed of a first screen 11 and a second 
25 screen 12. The first screen is composed of a transparent body having a first 
surface facing the cathode ray tube group 1, and a second surface on the 
opposite side to the first surface. The first surface is a curved surface such 
that a directive angle determining a visual field of the screen has a 
predetermined degree, and the second surface is a curved surface such that 
30 light fluxes having passed therethrough substantially coincide with each 
other. The second screen 12 has a first surface in contact with the first 
screen 11 and a second surface opposite to the first surface. The first 
surface is a curved surface such that a directive angle determining a visual 
field has a predetermined degree, the second surface is flat. Each of the 
35 first and second screens 11 and 12 has a vertical length h of 686 mm and a 
horizontal length k of 914 mm, which therefore is a so-called 



45 -inch- diagonal projection screen. 

The first surface 13 of the first screen 11 is in a so-called lenticular 
form in which a plurality of half- cylindrical convex lenses 13a that are 
extended in the horizontal direction are juxtaposed so as to obtain the 
5 predetermined directive angle determining a visual field of the screen. 
Each half-cylindrical convex lens 13a has a circumferential surface with a 
radius of curvature ri of 1 mm, and these convex lenses 13a are arranged at 
an interval pi of 0.8 mm. 

On the other hand, the second surface 14 of the first screen 11 is in a 

10 lenticular form in which a plurality of half-cylindrical convex lenses 14a 
that are extended in the horizontal direction as in the first surface are 
juxtaposed, so as to obtain a curved surface such that light fluxes from the 
cathode ray tube group 1 coincide with each other, that is, optical axes of all 
the light fluxes from the cathode ray tubes 1R, 1G, and IB are parallel with 

15 each other. Likewise, each half-cylindrical convex lens 14a has a 

circumferential surface with a radius of curvature T2 of 1 mm, and these 
convex lenses 14a are arranged at an interval p of 0.8 mm. Furthermore, 
each distance h of corresponding convex lenses is 3 mm. 

With the configuration of the first screen 11 as described above, 

20 parallel light fluxes 8R, 8G, and 8B from the cathode ray tubes 1R, 1G, and 
IB via the correction lens 3 are divided by the half-cylindrical convex lenses 
13a on the first surface 13 of the first screen 11, and light fluxes 
corresponding to the half-cylindrical convex lenses 13a, respectively, are 
converged. As shown in FIGS. 3 and 4, the light fluxes are converged 

25 linearly, substantially at the second surface 14, then, diverged. More 
specifically, a parallel light flux from the cathode ray tube 1G that has 
entered the first screen 11 perpendicularly is converged to substantially the 
center of each convex lens 14a on the second surface 14, and thereafter it is 
diverged with a perpendicular directive angle 20V (=±12°). 

30 Furthermore, a parallel light flux from the cathode ray tube 1R that 

has entered the first screen 11 with an angle of elevation of 8° is converged 
to a lower part of each convex lens 14a on the second surface 14, and 
thereafter it is diverged with a perpendicular directive angle 29V (=±12°). 
Furthermore, a parallel light flux from the cathode ray tube IB that has 

35 entered the first screen 11 with an angle of elevation of 8° is converged to an 
upper part of each convex lens 14a on the second surface 14, and thereafter 



it is diverged with a perpendicular directive angle 2GV (=±12°). It should 
be noted that the ray diagrams of FIGS. 3 and 4 illustrate rays with respect 
to one convex lens, but similar rays are generated with respect to every 
convex lens. 

5 The first surface 15 of the second screen 12 is in a so-called 

lenticular form on which a plurality of half-cylindrical convex lenses 15a 
that are extended in the horizontal direction are juxtaposed so as to obtain 
the predetermined directive angle determining a visual field of the screen. 
Each half-cylindrical convex lens 15a has a circumferential surface with a 

10 radius of curvature r3 of 0.4 mm, and these convex lenses 15a are arranged 
at an interval p2 of 0.6 mm. 

On the other hand, the second surface 16 is flat as described above, 
only with black stripes 17 for blocking light from the outside being provided 
thereon. The black stripes 17 are provided vertically at an interval 

15 corresponding to the interval p2 of the convex lenses 15a of the first surface 
15 so that a ratio of the space k between the black stripes 17 to the width h 
of the black stripe is 1=2. It should be noted that the thickness k of the 
same is 1.0 mm. 

Therefore, as shown in FIG. 4, the parallel light fluxes 8R, 8G, and 

20 8B from the cathode ray tubes 1R, 1G, and IB, respectively, via the 

correction lens 3, are converged by the half-cylindrical convex lenses 15a on 
the first surface 15 of the second screen 12. In this case, as seen from FIG. 
3, the light fluxes are converged in the form of short lines extended in the 
vertical direction, and thereafter diverged. It should be noted that in this 

25 configuration the horizontal directive angle 29H is ±30°. 

As described above, according to the present invention, a projector 
arranged so as to project light fluxes from a plurality of video image sources 
having different colors onto substantially the same position on a screen via 
projection lenses and a correction lens includes a screen composed of a 

30 transparent body having a first surface on the video image sources side, and 
a second surface on the opposite side to the first surface, in which the first 
surface is a curved surface such that a directive angle determining a visual 
field has a predetermined degree, and the second surface opposite to the 
first surface is a curved surface such that optical axes of light fluxes from 

35 the plurality of video image sources substantially coincide with each other 
after passing through the second surface. As a result, this allows the state 



with a high luminance to be maintained, and substantially prevents color 
shading, and further, achieves satisfactory horizontal resolution, vertical 
resolution, horizontal field of vision, and vertical field of vision, which are 
essential factors for the rear-projection-type projector. 
5 Furthermore, according to the present invention, the image quality 

is not coerce as compared with the conventional case where a directive angle 
is obtained by roughening the surface of screen, whereby the resolution is 
not decreased. Besides, the present invention allows the divergence of light 
fluxes to be adjusted freely, thereby allowing the luminance of the whole 
10 screen to be improved. 
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